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[0010] Fig.l shows one form for implementing the 

present invention. A piston 2 is inserted in a cylinder 
1 and a combined oil-ring 10 is installed in an oil-ring 
groove 3 formed in the outer peripheral surface of the 
piston 2. The combined oil-ring 10 is a two-piece type 
of steel combined oil-ring comprised of an oil-ring 11 
and a coil-expander 12. 

[0011] The oil-ring 11, which is a steel oil-ring 

having nearly I-shaped cross-section, is composed of a 
pair of circumferentialy extending upper and lower rails 
13, 14 and a straight and thin walled web 15 
circumferentially extending and connecting the above 
mentioned pair of rails 13, 14. 

[0012] The projected portion 16 on the outer 

peripheral side of the upper rail 13 has a nearly 
trapezoidal cross sectional shape which is formed by an 
outer circumferential surface 17 and a pair of inclined 
upper and lower surfaces 18, 19 contiguous to the outer 
circumferential surface 17 so as to be narrower in width 
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toward the outer direction. And the outer 

circumferential surface 17 is composed of a contacting 
surface 20 for being in contact with and sliding on the 
cylinder inner surface 4 and a taper surface 21 arranged 
above and contiguous to the contacting surface 20 and the 
diameter of which is decreased in proportion to going away 
from the contacting face 20. 

[0013] The angle e which the taper surface 21 makes 

with the axial direction, that is, the angle made between 
the taper surface 21 and the contacting surface 20 is made 
to be in a range of from I'' 30' to 5\ and the width hi 
in axial direction of the taper surface 21, that is, the 
width in axial direction of the orthogonal projection of 
the taper surface 21 on the cylinder inner circumferential 
surface 4, is made to be more than 1 mm. The width h2 
in axial direction of the contacting surface 20 is made 
to be in a range of from 0.1 mm to 0.3 mm. 
[0014] The lower rail 14 is also made identically 

to the upper rail 13, 

wherein 22 denotes the outer peripheral pro j ected portion, 
23 denotes the outer circumferential surface, 24, 25 denote 
a pair of inclined upper and lower surfaces contiguous 
to the outer circumferential surface 23, wherein the outer 
circumferential surface 23 is composed of the contacting 
surface 26 and the taper surface 27. 

[0015] The outer peripheral groove 28 formed by the 

-2- 



outer peripheral projected portions 16, 22 of the upper 
and lower rails 13, 14 and the web 15 serves as a lubrication 
oil receiving groove. The oil, which is scraped from the 
inner circumferential surface 4 of the cylinder 1 by the 
outer circumferential surfaces 23 of the lower rail 14 
or the outer circumferential surface 17 of the upper rails 
13 during up-and-down strokes of the piston 2, flows from 
the outer peripheral groove 28 through oil-passages 29 
formed at intervals in the web 15 to the inner side of 
the oil ring 11, and further flows through the oil passages 
(not shown) formed in the piston 2 to return to the oil-sump . 



-3- 



(19) B^merf a p) 02) ^ ij^ It ^ (A) iumfifmwAmm^ 

#11^9-144881 

(43)^BBB ¥«9^a997)6^3B 

^^^^ Fl 6 J 9/06 B 

^02F 5/00 F02F 5/00 p 

301A 



<21)aiH»^ »HW-326432 
(22)fflHB ¥J«7^(1995)11^21B 



(rDtUBA 00021S785 

^f^Kf^KASilfl 1 T B 9 » 9 
(72)^# UilQ 



<54) [%I9(D««!] tt^«*-f JUJ >i«^ 



C57) CSI^J] 

[l^^^S ] ffl^H* -f y > y 1 0 imm^ ^Jl'J 
-'H 3. 14i. Cti6©U-JH3, 1 4^:igi|gt*4 
1 7 <!: cn(ca«cSffiMLit-*f©±TH 18. 1 

©±:^{Ci3gb^fc«3M2 o*^6lay^-6{cfi£or@*^/J^ 




1 

i f Sit ^ 1 tm<m^ii* jh; > 

-Jl^<DnmmiC P V D S/cWC V D tc J:Siiltm$f4fi^jg 
CO 0 0 u 

[0 002] 

1 0 A*5i^msnrc^a« c(Dm-^-&:i--{jvv:y^i 0 

JiT2 2|!:(DU-JH 3 A. 1 4A*WL-rtef), ± 
T<Dl^-;H3A, 1 4Ara35>iaP«©'i'x^l STSife 

J^fiS3tiri»-5. -g-LT. ±u-jn 3 ACDi^^OTS^ia 
SP 1 6 A il-^E 1 7 A i C n(CiS>S:S-)lt©ffli4 U 
fc±T®18A. 1 9A<!:A^6^cS»rffi^fl5<^^^cLr 

[0 00 3] ±U--»H 3ACD^SM1 7 AWixyLif 

m:^(^i}sitmn. o. 2-0. smmicmmstiri.^ 

±TSd18A. 1 9A©i|iS77|nI{CS*-r-2.« 

^ftS«-ISici o-'2oeK:ji5^3nr(,>i. ^cfc, 
Tu-^H 4A4>±u-;n 3 AiSi;Jl$tit*:ffLrt> 

[0004] 

JCSnrt*?,. b*>L/J:c*S6. ±T^-;H3A. 14 : 



C2) il^pg^g - 1 4 4 8 8 1 

2 

[0 0 0 5] *^W<D^«, fx h >±^ff^KJCDffl 

10 tc&s. 

[0 0 0 6 ] 

Wurt>43}--^^i/y>4^<!:^ mria:*-'^;uy>^^;&4£S:^ 
^1/ y > ^fc^jtsr. mrfa3^-^'^^ y > i^fc*ji^ .siu- 

20 [0007] «c*i> mriH-r— .'<M«T U-;KZ)i1-^DB(C 

[0 0 08] ^-Y;i'y >ycl^-;^g|J©^^f.^MJ^? 

C V D CC J: iMl^'&&m^miSLt^ Oifi^l.^. 
[0009] miibfc^mcj:tilt, u-~jV<D9\-mm 

[00 10] 

»). «^:^ h>2<DJi-^Htc?B/jE$nri>S:i--fji'y>y 
?t3{cffl^^^■3^^;^y>^l 0*5^*3^1 -coi. ffl^ 

•t±:*''fJUy>5^1 0«2 f-X?^<Dii^ffl^if:t'/^l.y 
1 2 t*»6J5Cr?"Ct,»S. 

[ 0 0 1 1 ] ^j-^^b y >d/ 1 1 (iKtgB§ I ^mommi'j 
1 4 pim:^fsncMzfmi5—m<o\y-)v 13. 1 4 ?r 

ai©t"-S?i^©S-^it<'^'ji:/l 5 <b*>6!&-5ru 

[0012] 1 3<D?f^ffllJf?eg|J 1 6«. ^^^^ 

ffi 1 7 i , ii-^M 1 7 iC»/jrS— *fco<^L/fc±TM 1 
8 , 1 9 i ^ Aj: ^ »r®t)S^jf$t^;&fd: LT fc 0 . Jl-^ffl 

1 7(cr$J*>or0s:/5S$^<^C-:>Tt^^, -?-br±b-jH 
3©^«B1 7«J^y>^!'F«g^S4i®«|-r-5^/c'DB 

2 0<!:. ^/c*)®2 0©±:^{cBBgLS3t»)®2 03&>?, 



3 

[0013] x- y^•M2 1 (D«i*I^CC*tt-4ftS0. T 

3 o^-sgcDtEffl-r-j^fiSsn, 7— >'-ca2 l<DW:I^rr^i] 

#:^lSjifih2tt0. 1~0. 3mm<Dimvmf&^tl 
[0014] Tly-JV 1 4 «>±U-JU 1 3 

stirijf). 2 2»^^Jg(!!IJ|^g|5. 2 3immm. z 

4. 2 5 K^1•^ga2 3 iC^t£i>-1i^(0mAi^fc±rm 
t?. ^^I^2 3«^/cf)ffi2 6i7^-y^•M2 7i*i6?^ 

[0015] ±T©U-Jl/ 13. 1 4cDi'|-Jl(irJ5l|ag|J 1 
6. 2 2i'Jra::^l 5irj^KS3tlTt>Si1-il??l2 8« 

U-Jl- 1 4 CD^1■ig® 2 3 $fctt± U-Jb 1 3 O^Jlffi 1 

^^«28*>f,. 't'xT/i 5fciapg>&fci,irjgfi£$tir 
t»sjteg2 9sa^r*'r;i/y>i<i i©rtsflpj{ci^a6 

[0016] C^tg^. fx h >2<DJi#fTgB$. 

afc»)iB2 0©_h^{C7^-/sH2 1 <&Wbrt^s/ca{). 
t h > 2 Oji^f :t-<}\^Vlyi/\ 1 {3:}4iR«c^ 

[0017] ±T©U-JU 13. 1 A(D)^mm(om&m 

3 0. 3 1 fe»fiBBS-&?f$«^^ct. -etie.i-i'a.^ri 5 
«!:-CI^S»3 2*-J^fiR0. CCD^3 2p3CC=i^;Ux^^;:^ 
^ 1 2 *i3^|aa5 3 0.3 1 ©|*Jfl!iJ©«Mffl3 3 . 3 
4tc^-^-^j:^{cbrie^3n. :l--/^uy>i/i i 

3-r;i'i+x/N->3/'l 2«i^M=£-3-f;W{ci^«,./c 

[00 1 8] ;j--Cji.y>i^i l©_t-pcr)^_J^l 3 j 
4©i1-^S17. 2 3. T^Ci5%^/ct3E2 0. 2 6 i 
7"-/^•BS2 1. 2 7<!:{C«, iiS^«tt*WbTt,»Se^jg 
3 5. 3 6AS^ti^nffM?nr(,^i. HSUitt^ji 

•^rjf^^Sn^T i N. T i C. T i (C. N) . C r 
^3 5. 3 6«0. 0 1~0. 0 3mm©/?${c?KfiS$ 



<3) if#PB¥9- 1 448 8 1 

4 

[0 0 19] li^T. 2jE^W©iffl^#:j-^'jp,j:^^(coi,» 
jH?ffj*mgS©iS^s*«iig-r^ii5®|4c-5U-c|ji 
BJ-r-So 4 1 T*-/ — «^;l/x>i?>{cTiB©M^ 

•&^-YJUy>3^;&M*ii;5,, iSa^fliSf. ffiffil. 5M 
P a ©^#-C. 1 0 H r aiJte L . ?H?tJftrig^i^:£?f 
-a/c. 

[0 020] (1) ftSCfeCf* 

0 3 (c,T^-r e^^*©^^•^■J^ y > i/- (^1-^®7&s^/c ») 
©. ) 

^/cOffi©fti:^riSji|ih 2 : 0. 2 mm 
<Z>ll«£t^l 

Sfc»3ffi©f|lr^rifijiHh2 : 0. 2mm 

■?•--'^•ffi©|^:&lSIl|ih 1:0. 2mm 

S/c»3ffi©#^fS]it[ih 2 : 0. 2 mm 
7^-v^■DB©#:3^^|^llih 1:0. 1 mm 
^-/>-®©«[^j^tC*f^S|iee : 2e 

[002 1 ] S2»}@?fto?«Sfi©iiC®sM^^ur*i 
©s*lteB^{c;T^$nr(,s-SJ:5K:. Sffl^tt:t-f^uy > 

r, ^«ftjl«0. 7 1> 3ISgM2«0. 94-C*0, 
30 *iC^ ^ ;U y > i/A5fie3fe©ffl^it ^ ^ 

[0022] 3<E^WW±iB||JS^^git?^LA:»r® 
US I ?9I5©5|- ^i. y > d/;S::^f L r t» s ffl^if ^1/ y > 
i^ksBS3ns^i©-ctt^c<. flfe©0tiC©:*--<^i'y>4/ 

W L r (,» Sffl^ :i- y > ^ffC Sfllf -5 c i *J-c 
[0023] 

[%BJ©^S] IJ^±iji?BU/cJ:^(c. :i^mn(Df&'^^ 

m 1 ] *^?g©-^Jfefl?,^^^f^tr*if3 , ( a ) itty 
y > ^dcB^Th'tkiic fx ^ >©^ -i" ;u y > {fM'icm.^ 
Stiri»sffl^#:t-<;uy >d/?r^-r«J»rffilil. (b) 
(J ( a ) (C 5 ^ ;l, y > i'©-^^^^ri!i;;*C0-C 

[02] jPi?ttt?Bea©iis:iu^**^-ri/7 7T*-5. 
[0 3 ] fie3i5©ffl^-a- J^ ;u y > if^Tfcrtm^m-ch 

so ^. 



5 

1 
2 

10 m-^^^^jw^if 

1 1 :i--j';n;>^/ 

12 =J-i'Jl/X=*^;^ys>:«i^ 

1 3 

14 TU-;u 
1 5 

16. 2 2 9i-mmmm^ 



4 




w ii^ga^g- 1 44 88 1 

6 

* 1 8 . 2 4 ±m 
19.25 Tffi 

20. 26 ^tcKim 
2 1 > 2 7 f— 

2 8 9Ymm 

2 9 

3 0.31 F^SfliM^SB 

3 2 [>^mm 
3 3. 3 4 m$m 

10 3 5. 3 6 Ke^ttfitlgl 

h 1 r--^m<Dm^\^m 

■• h2 a!t*)ffl©«i:^|SjiH 



[132] [03] 




